Background
==========

Pregnancy during adolescence is a significant burden as compared to adults because of physical immaturity and overlapping maternal growth, nutritional status, socioeconomic factors, partner abuse and emotional overload.[@b1-ahmt-8-081]--[@b4-ahmt-8-081] The prevalence of preeclampsia may be twice as higher in adolescents.[@b5-ahmt-8-081],[@b6-ahmt-8-081] In younger women, preeclampsia and eclampsia increase the risk of adverse maternal (i.e., severe complications, morbidity, maternal near-miss cases and cesarean deliveries)[@b7-ahmt-8-081] and perinatal outcomes (i.e., preterm birth, intrauterine growth restriction \[IUGR\], low birth weight and admissions to intensive care units).[@b8-ahmt-8-081],[@b9-ahmt-8-081] These negative outcomes may be influenced by adequacy of prenatal care, ethnicity, and sociodemographic and family factors.[@b9-ahmt-8-081]--[@b11-ahmt-8-081] Previously we reported that younger pregnant adolescents have worse neonatal outcomes when compared with older teens.[@b12-ahmt-8-081] Bearing these issues in mind, the aim of the current study was to describe pregnancy outcome (maternal and neonatal) in singleton adolescent pregnancies complicated with severe preeclampsia in a low-income-setting Ecuadorian hospital and compare results in accordance to their age.

In developed countries, screening of preeclampsia has improved through the combination of adequate prenatal care, evaluation of sociodemographic characteristics and early biophysical and biochemical screening (i.e., uterine artery Doppler or biochemical assessment). This combination has aided at designing preventive interventions (i.e., early induction of labor under optimal conditions).[@b13-ahmt-8-081],[@b14-ahmt-8-081] In developing countries, inadequate prenatal care and management of obstetric pathology, including preeclampsia, may be delayed, therefore increasing adverse outcomes.[@b15-ahmt-8-081],[@b16-ahmt-8-081]

Materials and methods
=====================

Study design and participants
-----------------------------

This was a retrospective and comparative study that analyzed data of adolescents delivering at the High Risk Pregnancy Labour and Delivery Unit of the Enrique C. Sotomayor Obstetrics and Gynecology Hospital from January 1, 2013, to December 31, 2013. Inclusion criteria were maternal age 19 or less, with singleton pregnancies \>20 weeks gestations complicated with severe preeclampsia. Sotomayor Hospital is one of four health care facilities managed by the Junta de Beneficencia de Guayaquil, a private nonprofit organization that provides partially subsidized health care and education to the low-income population of Guayaquil and its surroundings.[@b17-ahmt-8-081] Low income was defined as a total monthly family income of less than USD 600.[@b18-ahmt-8-081] Severe preeclampsia cases were defined according to criteria of the American College of Obstetricians and Gynecologists: blood pressure ≥160 (systolic) or 110 mmHg (diastolic), evidence of fetal (oligohydramnios, growth restriction) or maternal end-organ compromise (acute renal failure, acute pulmonary edema, and so on).[@b19-ahmt-8-081] Women with multiple gestations, mild preeclampsia, eclampsia, HELLP syndrome or gestational hypertension without proteinuria were excluded for analysis. Maternal and neonatal data were retrieved from medical records and registered in a data sheet created for the purpose of the present study. The research protocol was reviewed and approved by the Scientific Research Committee of the Enrique C. Sotomayor Obstetrics & Gynecology Hospital. Due to the retrospective design of the study, the committee approved the review of patient's medical records without their consent. Confidentiality was maintained for all patient data.

Outcome measures
----------------

### Maternal data

Maternal data included age (years), parity (primigravid or not), place of residency (rural or not), marital status (cohabiting with partner or not), systolic and diastolic blood pressure (mmHg) upon admission, noxious habits during pregnancy (illicit drug, tobacco or alcohol use, yes/no), route of delivery (cesarean section or vaginal delivery), antenatal admission (yes/no), obstetrical outcome indices (i.e., intrapartum meconium, oligohydramnios, premature rupture of membranes, and so on), prepartum and postpartum blood parameters, and the number of maternal deaths, maternal severe complications and admissions to the adult intensive care unit.

### Neonatal data

Neonatal data included gestational age at birth (weeks), condition of infant (live or dead), infant anthropometry (weight \[g\], length \[cm\] and head circumference \[cm\]) and Apgar scores at birth (first and fifth minute). The number of neonatal deaths, complications or admissions to the neonatal intensive care unit (NICU) was also registered. Gestational age was defined as the final estimate recorded by the physician who did the first neonatal examination immediately after birth and/or based on last menstrual period. Small-for-gestational-age (SGA) infants were defined as those having a birth weight of \<10th percentile for their corresponding gestational age.[@b20-ahmt-8-081] Infants having a birth weight \<10th percentile with clinical evidence of IUGR were defined as SGA associated with IUGR.[@b20-ahmt-8-081]

Low birth weight was defined as a weight \<2500 g.[@b21-ahmt-8-081] Preterm birth was defined as that occurring at \<37 weeks' gestation. Non-ill neonates were placed in the neonatal ward for a minimum of 24 hours and then discharged with the mother; otherwise, they were admitted to the NICU.

Statistical analysis
--------------------

Statistical analysis was performed using SPSS Version 22.0 (IBM SPSS, Armonk, NY, USA) after stratification for two groups: 16 or less or 17--19 years. The Kolmogorov--Smirnov test was used to determine the normality of the distribution of continuous data. Data are presented as mean ± standard deviation (for normally distributed data), medians/interquartile ranges (for non-normally distributed data) and frequencies/percentages. Comparisons of maternal and neonatal continuous measures were performed with the Mann--Whitney *U*-test (nonparametric test/non-normally distributed data) or the Student's *t*-test (parametric test/normally distributed data). The chi-square test or Fisher's exact test (for cases including zero values) was used to compare percentages. All calculated *p*-values were two-sided and the significance level set at \<0.05.

Results
=======

During the study period, there were 26,163 live births. Of these, a total of 4,862 were aged 19 or less (18.7%). A 6% of all live births (n=1,575) were identified as having severe preeclampsia, of which 213 (13.5%) were aged 19 or less years and had singleton pregnancies. Maternal demographic and obstetrical outcome data according to their age are shown in [Table 1](#t1-ahmt-8-081){ref-type="table"}. Cesarean section rate was high in both analyzed groups, and except for a higher number of antenatal admissions in the 17--19 age group, overall obstetrical outcome did not differ and there were no maternal deaths or any other severe complications. More than 40% of cesarean sections (similar in both groups) were carried out in women with an unfavorable cervix and uncontrollable blood pressure with signs of maternal neurological compromise. Neonatal outcome was adverse in both groups evidenced by high rates of preterm birth, SGA and low-birth-weight infants, low first-minute Apgar scores and admissions to NICU; however, it was not significantly different between the studied groups ([Table 2](#t2-ahmt-8-081){ref-type="table"}). There were no neonatal deaths among mothers aged 16 or less and four in the group aged 17--19 years. This was, however, not significant (*p*=0.30).

Discussion
==========

Pregnancy during adolescence is a significant social problem. Indeed, nearly a fifth of women delivering at Sotomayor Hospital are teens. Adolescents, especially younger ones, are more likely to have unplanned sexual intercourse and be coerced into sex than their older counterparts.[@b1-ahmt-8-081],[@b2-ahmt-8-081] Hence, more than half become pregnant by the age of 18 or 19, which is considered legal adulthood in many countries.[@b1-ahmt-8-081] We previously reported worse neonatal outcomes in younger adolescents as compared with older ones.[@b12-ahmt-8-081] Taking this into account, we further sought to analyze outcomes of teen mothers with severe preeclampsia and compare results according to their age. Contrary to our previous observations, the present study found that maternal and neonatal outcome in adolescents with severe preeclampsia was not influenced by teen's age. Furthermore, although neonatal outcome was similarly adverse in both groups; obstetrical outcome was fairly good, and there were no maternal deaths or severe complications. This is very important considering the difficulties of managing an overcrowded obstetrical setting as that found in our hospital; not to mention the heterogeneity of factors affecting individual maternal health, inadequate prenatal care and the complications related to the severity of preeclampsia.

The prevalence of preeclampsia may vary depending on the studied population.[@b5-ahmt-8-081],[@b6-ahmt-8-081] In the present study, severe preeclampsia accounted for 6% of all live births (excluding multiple pregnancies and other forms of hypertensive states), of which 13.5% were adolescents. Preeclampsia and hypertensive disorders are leading causes of maternal mortality.[@b22-ahmt-8-081],[@b23-ahmt-8-081] Putting into context the age of the mother (i.e., adolescents), the scenario is even more tragic. We have previously reported that a higher rate of women with severe preeclampsia come near term to deliver at Sotomayor Hospital;[@b24-ahmt-8-081] this fact is attributed to inadequate prenatal care.[@b25-ahmt-8-081] Adequacy of prenatal care aims at identifying preeclampsia cases in their early stages in order to induce labor and obtain better maternal fetal outcomes (i.e., those with near-term mild preeclampsia). Induction of labor in women with severe preeclampsia requires a very strategical approach in order to reassure positive maternal and fetal outcomes. Previous studies have reported that more than a half of young women with preeclampsia deliver by cesarean section.[@b6-ahmt-8-081] Cesarean section rate is high in our hospital, in teens and those with preeclampsia.[@b12-ahmt-8-081],[@b24-ahmt-8-081] Same increased trend was found in the present sample of teens with severe preeclampsia, yet similar in both studied groups. We recognize that this as an issue, and attributed, at least in part, to the overcrowded delivery ward. Nevertheless, it is important to bear in mind that our institutional mission is to guarantee by all means life for both the mother and her child and that Sotomayor Hospital receives a high rate of referrals of women with severe obstetrical and/or maternal complications, and among these are severe preeclampsia cases with an unripe cervix, uncontrollable blood pressure and signs of neurological compromise, the main cause of cesarean section in the present series. Under these circumstances, delivery must be prompt through the abdominal route. Despite the fact that preeclampsia cases were severe with signs of organ compromise, there were no maternal deaths, as has been reported in other similar scenarios.[@b26-ahmt-8-081] In our case in particular, the reduction of cesarean section rates in cases of severe preeclampsia would require a comprehensive individualized approach, bearing in mind quality of intrapartum care, maternal and fetal safety, and the early identification and management of this complication. This approach is not easy, however, if one faces an overcrowded obstetrical flow. On the other hand, it is also very important to guarantee family planning to young mothers to prevent subsequent pregnancies, and therefore avoid short intergestational intervals with well-recognized consequences (i.e., preterm birth, repeated preeclampsia, IUGR and so on).[@b1-ahmt-8-081],[@b27-ahmt-8-081]

Adverse neonatal outcomes have been reported in teen mothers.[@b3-ahmt-8-081],[@b6-ahmt-8-081],[@b12-ahmt-8-081] However, to the best of our knowledge, the present study is perhaps the first to report similar adverse neonatal outcome in teen mothers with severe preeclampsia in which maternal age did not seem to influence results.

As for the limitations of this study, one can mention its retrospective design, which limits the amount of obtained information. Hence, our results cannot totally be extrapolated to the entire Ecuadorian population. We did not include additional comparative study groups (age 20--30 and one without preeclampsia); this may also be seen as a potent limitation. Despite these limitations, the study has its strengths: a) data are obtained from a specific low-income population mainly coming from rural and marginal areas of the Ecuadorian coast, basically attended at Sotomayor Hospital, and b) our data add to the few or no reports found in the literature comparing outcomes in teens with severe preeclampsia in accordance to their age.

Teens are a vulnerable population and a public health concern. Antenatal and intrapartum care in our scenario requires urgent attention and improvement. The information provided by this research can serve as model to improve maternal health care in our country or other developing ones with similar settings. We propose a) improvement of adequacy of prenatal care;[@b28-ahmt-8-081] b) enhancement of reproductive health education to teens (boys and girls) and c) the promotion of the protection of girl's rights and eradication of intimate partner violence and the risk of undesired pregnancies. Socialization of women's rights and their roles in the society should be a worldwide priority, at the same level of males.

Conclusion
==========

Pregnancy outcome in this adolescent population with severe preeclampsia was similarly adverse, independent of maternal age. There is a need for further research in this regard and to promote awareness of the problem to the general population.
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###### 

Maternal sociodemographic and obstetrical outcome data of studied women (n=213)

  Parameters                                        Adolescents ≤16 years, n=82   Adolescents 17--19 years, n=131   *p*-value[\*](#tfn2-ahmt-8-081){ref-type="table-fn"}
  ------------------------------------------------- ----------------------------- --------------------------------- ------------------------------------------------------
  Maternal age (years)                              15.2±0.9                      18.2±0.8                          \<0.001^a^
  Primigravid                                       74 (90.2)                     116 (88.5)                        0.69^b^
  Systolic blood pressure upon admission (mmHg)     140 \[10.5\]                  140 \[25.0\]                      0.78^c^
  Diastolic blood pressure upon admission (mmHg)    90 \[5.0\]                    90 \[20.0\]                       0.33^c^
  Cohabiting with partner                           52 (63.4)                     88 (67.2)                         0.57^b^
  Rural residency                                   32 (39)                       48 (36.7)                         0.72^b^
  Illicit drug abuse during pregnancy               0 (0)                         2 (1.5)                           0.52^d^
  History of antenatal admission                    0 (0)                         6 (4.6)                           0.04^d^
  Hemoglobin upon admission to labor (g/dL)         11.4±1.5                      11.4±1.4                          0.82^a^
  Prepartum hematocrit (%)                          33.8±3.9                      34.1±3.4                          0.57^a^
  Postpartum hematocrit (%)                         31.7±3.2                      32.8±3.7                          0.16^a^
  Oligohydramnios                                   4 (4.9)                       3 (2.3)                           0.30^b^
  Intrapartum meconium                              3 (3.7)                       9 (6.9)                           0.32^b^
  Premature rupture of membranes before admission   3 (3.7)                       5 (3.8)                           0.95^b^
  Abnormal fetal monitoring tracings                5 (6.1)                       7 (5.3)                           0.81^b^
  Delivery by cesarean section                      68 (82.9)                     117 (89.3)                        0.17^b^

**Notes:** Data are presented as mean ± standard deviation, medians \[interquartile ranges\], frequencies or percentages (n %).

*p*-value determined by Student's *t*-test^a^, chisquare test^b^, Mann--Whitney *U*-test^c^, or Fisher's exact test^d^.

###### 

Neonatal outcome of studied groups

  Parameters                                                          Adolescents ≤16 years, n=82   Adolescents 17--19 years, n=131   *p*-value
  ------------------------------------------------------------------- ----------------------------- --------------------------------- -----------
  Gestational age (weeks)                                             37.4±2.2                      37.1±2.8                          0.55^a^
  Weight (g)                                                          2,644 \[886.0\]               2,500 \[1,149\]                   0.21^b^
  Length (cm)                                                         46.4±3.6                      45.6±4.3                          0.31^a^
  Head circumference (cm)                                             32.6±2.1                      32.4±2.4                          0.81^a^
  Preterm                                                             19 (23.2)                     41 (31.3)                         0.23^c^
  Small for gestational age                                           26 (31.7)                     47 (35.9)                         0.53^c^
  Low birth weight (\<2,500 g)                                        36 (43.9)                     63 (43.1)                         0.55^c^
  Small for gestational age + intrauterine fetal growth restriction   3 (3.7)                       5 (3.8)                           0.95^c^
  Apgar \<7 at first minute                                           19 (23.2)                     30 (22.9)                         0.96^c^
  Apgar \<7 at fifth minute                                           7 (8.5)                       15 (11.4)                         0.49^c^
  Admissions to neonatal intensive care unit                          26 (31.7)                     51 (38.9)                         0.28^c^
  Neonatal deaths                                                     0 (0)                         4 (3)                             0.30^d^
  Perinatal asphyxia                                                  5 (6.1)                       11 (8.4)                          0.53^c^
  Acute respiratory distress syndrome                                 17 (20.7)                     33 (25.2)                         0.45^c^
  Neonatal hyperbilirubinemia                                         10 (12.2)                     23 (17.6)                         0.29^c^

**Notes:** Data are presented as mean ± standard deviation, medians \[interquartile ranges\], frequencies or percentages (n, %). *p*-value determined by Student's *t*-test^a^, Mann--Whitney *U*-test^b^, chi-square test^c^, or Fisher's exact test^d^.
